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Abstract 
 Active student responding increases student academic outcome and on-task behavior.  
Response cards are an effective and efficient strategy for increasing active student responding.  
This study examined the effects of response cards on student disruptive behavior, percentage of 
questions answered, and accuracy of questions answered while alternating the number of 
teacher-directed questions across sessions.  An alternating treatments design was used with 5 
teacher-nominated students.  During baseline (BL), the teacher used her standard lecture format, 
having students raise their hand when responding to a question.  During the response card (RC) 
intervention, the teacher asked students to write responses on their white boards.  Following BL, 
3 conditions were rapidly alternated across sessions.  Conditions included BL, RC in which the 
teacher asked 6 questions, and RC in which the teacher asked 12 questions.  During the RC 
conditions, there was a decrease in disruptive behavior and an increase in the percentage and 
accuracy of responding.   
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Chapter One: Introduction 
Challenging behaviors (e.g., name calling, grabbing, pushing, and making fun of one 
another) has been reported as one of most stressful components of a teacher’s career and a major 
contributor to attrition (Furlong, Morrison, & Dear, 1994; Grayson & Alvarez, 2008; Scott, Park, 
Swain-Bradway, & Landers, 2007).  Referring students engaging in challenging behaviors to an 
alternative classroom may have once been the answer for many teachers, but federal reforms 
now require teachers to include evidence-based practices that support all of their students before 
making a request to remove them (No Child Left Behind, 2001).  Responses from a survey 
distributed to a large sample of teachers reported that 85% of new teachers did not feel prepared 
to manage disciplinary problems in their classrooms (Anderson & Kincaid, 2005).  Emphasis 
needs to be placed on preparing teachers to effectively manage their classrooms using evidence-
based strategies.   
Research has shown that implementation of class-wide interventions helps to reduce 
problematic behaviors while increasing a student’s academic performance (Conroy, Sutherland, 
Snyder, & Marsh, 2008).  Intervening at the class-wide level, versus an individualized approach, 
provides the teacher with a more feasible focus for behavior management (Noell, 2008).  
Effective instruction has been identified as “the first line of defense” in a class-wide management 
intervention (Barbetta, Norona, & Bicard, 2005).  The teacher’s delivery of instruction can serve 
as an antecedent for appropriate classroom behaviors such as task engagement and academic 
performance.  Some strategies for effective delivery of instruction include closely monitoring 
students, increasing opportunities for students to respond, and increasing teacher’s delivery of 
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contingent praise (Barbetta et al., 2005; Conroy et al., 2008; MacSuga & Simonsen, 2011).  
Increasing opportunities for students to respond to teacher-delivered questions may compete with 
students’ opportunities to engage in disruptions.   
Increasing opportunities to actively respond in class has been established as an important 
component contributing to positive increases in academic and behavioral outcomes of students in 
varying grade levels (Haydon, Mancil, & Van Loan, 2009; Heward et al., 1996; Pratton & Hales, 
1986; Sterling, Barbetta, Heward, & Heron, 1997; Sutherland & Wehby, 2001).  Active student 
responding (ASR) has been defined as an overt student response to an instruction or question 
presented by the teacher (Barbetta, Heron, & Heward, 1993).  When using a traditional hand-
raising format, teachers evoke overt responses from students by asking a question and then 
calling on a volunteer who has raised his or her hand to give a response.  The student who is 
called on by the teacher is given an opportunity to respond (OTR), while the other students in the 
class passively attend.  
Some teachers may be hesitant in adopting strategies to promote active learning in their 
classrooms.  This hesitance could be due to the belief that they will have to replace their current 
teaching style with one they have little experience implementing (Faust & Paulson, 1998; 
Stichter et al., 2009).  Teachers should see these alternative strategies as an added component to 
their current lecture style and not a complete abandonment.  Although teachers may fear losing 
lecture time by adding OTR, research has shown that the amount of time that students are 
actively engaged is related to their rate of acquisition and maintenance of academic material 
(Barbetta et al., 1993; Drevno et al., 1994; Pratton & Hales, 1986; Sterling et al., 1997).  Some 
strategies that have been used to increase OTR in classrooms include: peer-tutoring, computer-
assisted instruction, choral responding, response cards, and direct instruction (Newcomer, 2009).  
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Response cards (RC) will be the focus of this study. 
Response cards have been identified as an effective, low tech, and low cost strategy for 
teachers to use in their classrooms (Heward et al., 1996; Horn, 2010).  In a typical RC instruction 
session, the teacher first presents an instructional antecedent (e.g., question or prompt) to a group 
of students (Randolph, 2007).  All students in the class provide an overt response by writing on a 
laminated board followed by holding it up for their teacher and classmates to see.  Based on the 
student’s responses, the teacher provides individualized or group feedback.  This strategy differs 
from the traditional hand-raising format, where students are only given an OTR if they raise their 
hand and if the teacher selects them.   
The effectiveness of response cards for increasing student responding has been assessed 
in the following settings: pre-kindergarten (Godfrey, Grisham-Brown, & Schuster, 2003), 
general education (Cavanaugh, Heward, & Donelson, 1996; Gardner, Heward, & Grossi, 1994; 
Wood, Mabry, Kretlow, Ya-yu, & Galloway, 2009), special education (Berrong, Schuster, 
Morse, & Collins, 2007; Horn, Schuster, & Collins, 2006), and college classrooms (Clayton & 
Woodard, 2007; Kellum, Carr, & Dozier, 2001; Marmolejo, Wilder, & Bradley, 2004; Shabani & 
Carr, 2004).  Response cards have been implemented in different subject areas such as social 
studies (George, 2010), science (Cavanaugh et al., 1996; Gardner et al., 1994; Maheady, 
Michielli-Pendl, Mallette, & Harper, 2002), math (Armendariz & Umbreit, 1999; Lambert, 
Cartledge, & Heward, 2006), English as a second language (Davis & O'Neill, 2004), guided 
reading (Singer, Crosland, & Fogel, 2013) and English vocabulary classes (Munro & 
Stephenson, 2009).  The research listed above predominantly compared the traditional hand-
raising format to the implementation of response cards and measured its effects on number of 
student responses, accuracy of student responses, academic achievement, on-task behaviors, and 
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disruptive behavior.   
Gardner et al. (1994) examined the effectiveness of using response cards in a fifth-grade 
science classroom.  These researchers assessed the maintenance of the academic outcomes of RC 
by increasing the time between lecture sessions and administering the quizzes and tests to 
students.  Dependent variables included teacher presentation rate, number of student responses, 
accuracy of student responses, and academic outcomes.  The teacher administered next-day 
quizzes and biweekly review tests to measure academic gains.  Results from quizzes and tests 
showed that the academic outcomes, when using response cards, maintained over time.  
Anecdotal data reported by teachers and observers noted that students were less disruptive and 
more on task when response cards were used.  Researchers implemented the procedures, which 
limits the capacity to generalize these findings to other classrooms.   
Maheady et al. (2002) used an alternating treatments design to examine the effectiveness 
of using response cards in a sixth-grade science classroom.  The primary dependent variable was 
academic outcomes (i.e., daily quiz scores, pre- and posttests).  Other variables that were 
assessed included active responding rates, accuracy of responses, and on-task behavior.  Also, 
the teacher recorded how many questions were asked in each condition, with a similar number of 
questions reported for all conditions.  Results showed that students performed higher on quizzes 
and more actively participated in class during the RC condition compared to the HR condition.  
Furthermore, the classroom teacher implemented the response card procedures with high fidelity. 
Lambert et al. (2006) evaluated the effects of using response cards on disruptive behavior 
during math lessons across two fourth-grade classrooms using an ABAB reversal design.  
Disruptions were measured using a 10-s partial-interval recording system.  Results showed that 
the average number of disruptive behavior in the HR condition was 5.5 which decreased to 1.3 
 5 
   
 
during the RC condition.  Limitations included having observers look at their watches to check 
for the end of the observation interval, which could have led to some occurrences of disruptive 
behavior to be missed. 
Recently, Singer et al. (2013) examined the effects of response cards on disruptive 
behavior, amount of responding, and accuracy of responding during a guided-reading instruction 
in a first-grade classroom.  An alternating treatments design plus two baseline conditions was 
used and the disruptive behavior of four teacher-nominated students were measured with a 5-s 
partial interval recording procedure.  In the first baseline (BL) condition, the teacher delivered 
instruction utilizing a HR strategy.  An average number of teacher-delivered questions to the 
entire class was obtained (i.e., 16), which the researchers held constant throughout the remaining 
conditions.  This control was used to measure effects of RC only, rather than confounding the 
results with an increased number of opportunities to respond.  In the second baseline condition, 
known as baseline prime (BL’), the 16 questions to the class were held constant and the 
traditional HR strategy was employed.  Baseline prime and RC conditions were alternated each 
day.  Results showed that during BL’, disruptive behavior occurred for an average of 76% of the 
observed intervals compared to 12% during the RC condition.  In addition, the amount of 
responding and accuracy of responding increased during the RC condition.  
Most of the studies reviewed thus far have focused directly on students’ behaviors, with 
anecdotal data reported on the teacher’s behaviors, specifically the number of teacher-directed 
questions during each condition (Christle & Schuster, 2003).  Munro and Stephenson (2009) 
assessed the effects of response cards on amount of responding, student test scores, and teacher 
questions and feedback.  Teacher questions and feedback were assessed as a follow-up to the 
anecdotal reports from the study carried out by Christle and Schuster (2003).  An ABAB reversal 
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design was used in a fifth-grade classroom during English vocabulary instruction.  The teacher 
was not told how many questions she should ask, what type of feedback she should give, or how 
long she should wait before asking students to respond after the presentation of the questions.  
Results from this study showed increases in student responding rates and test scores.  An 
interesting finding was that the teacher asked a similar number of questions during the HR 
condition and the RC condition but the RC condition still increased the amount of responding 
and test scores.  
Marmolejo et al. (2004) evaluated the effects of response cards on post-lecture quiz 
scores and the amount of participation during the class period.  The researchers used response 
cards that contained true/false and multiple choice responses.  The instructor was asked to 
prepare 8-10 questions that students could respond to using the response cards.  The RC and HR 
conditions were randomized, with the researcher flipping a coin at the beginning of each class 
period.  During the HR condition the mean quiz scores were 63.6% and during the RC condition 
the mean quiz scores were 73.4%.  The mean number of responses per student was 2.6 during the 
HR condition and 7.2 during the RC condition.  The researchers suggested that future studies 
look into the optimal number of questions that a teacher needs to ask during a class period.  This 
kind of analysis would help to identify how many questions are needed to enhance academic 
outcomes or on-task-behaviors.   
Singer et al. (2013) extended the response card literature by measuring the effects of 
response cards on disruptive behavior and amount and accuracy of student responding.  This 
research was the first to hold the number of teacher-directed questions constant throughout the 
study while having a self-recording measurement system in place to ensure that the teacher was 
asking the fixed number of questions per condition.  Results from the studies reviewed suggest 
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that future research assess the effects of different numbers of questions when using response 
cards to determine what an “optimal” number might be (i.e., will asking fewer questions result in 
the same effects as asking more questions).  Therefore, the purpose of the current study was to 
evaluate the effects of response cards on a) disruptive behavior b) percentage of questions 
answered c) and accuracy of questions answered while alternating the number of teacher-directed 
questions per condition.  
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Chapter Two: Method 
Participants 
 The principal investigator (PI) attempted to contact schools that had been approved by 
the Hillsborough County research board. However, due to the nature of the study the research 
board determined that this study could only be implemented at one specific elementary school if 
a teacher agreed. First the PI contacted the principal of the school and set up a meeting to briefly 
discuss the study and the level of involvement that would be needed by interested teachers.  
During this meeting the PI asked questions to identify teachers in the school that would meet the 
criteria to be in the study (i.e., disruptive students and interest in participating).  
The teacher was selected based on recommendations from the vice principal and on the 
teacher’s willingness to participate in the study. After informed consent was obtained, the PI 
interviewed the teacher to discuss current problems observed in the classroom. The questions 
asked during the initial interview were designed to help gather responses related to what the 
disruptions in the classroom looked like and during which class period the intervention should 
occur. In addition, questions were asked about active responding strategies that were being used 
or had been used in the past. This interview lasted about 30 min. The teacher was asked to select 
students in the class who engaged in disruptive behavior more often than others. 
During this initial interview, the teacher identified that she was currently not using any 
class-wide active responding strategies. She had used the white boards briefly in a prior math 
class but had not used them this year with this particular group of students. The main type of 
responding in her class was students raising their hand in response to her questions. The teacher 
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identified five students that engaged in disruptive behavior. She suggested the study be 
implemented during her math period where an ample amount of instruction was provided. 
Because the teacher received training and implemented the response card procedures she 
was considered a participant in this study. Her educational background was in elementary 
education and she was currently working on her Master’s degree in Education. She was a novice 
teacher, with 2 years of experience. She had been teaching at the participating school since she 
first started this profession. During her prior year of teaching, she taught half of the subject areas 
while another teacher taught the other subjects. This was her first year teaching in a classroom 
where she taught all the subject areas to the students.  
Although all 19 students in the class were exposed to both the typical lecture and the 
response-card (white board) conditions, data were only collected on five target students. These 
students were selected based on referrals from the teacher during the initial interview as being 
the most disruptive during class and the least attentive during lecture time. This was verified by 
the principal investigator (PI) through direct observation.  
These five target students were all male, ages 8 to 10 years old. Students were Wes, 
Ricky, Maynard, Danny, and Trent. All students were seated in the front row in the classroom 
except Trent; he sat in the back corner (See Appendix H). Danny received additional one-on-one 
math services throughout the week from a math aid. This service only overlapped with the study 
during 4 sessions (sessions 6, 10, 13, 14). Ricky was an advanced student in math. He received 
additional math services during independent work time by having a gifted tutor come in to work 
with him. This service did not overlap with the study.   
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Setting 
 All observations, trainings, and response card interventions took place in the teacher’s 
classroom. This classroom had a traditional seating arrangement with all the students’ desks 
facing the front of the classroom. Some student’s desks were pushed together horizontally in sets 
of two or three. Half-way through the course of the study the teacher decided to change her 
current setup to a horseshoe seating arrangement. This positioned all of the student’s desks in a 
“U” shape. This arrangement made the students more visible to the teacher and had the students 
facing each other rather than the front of the classroom. For both seating arrangements the 
teacher was positioned in the front of the classroom and used an interactive whiteboard to deliver 
examples during the math period. The PI and research assistant recorded data while sitting at a 
table in the front of the room or towards the middle of the room (See Appendix H).  
 The study took place at a Title 1 school that enrolled students from pre-k to fifth grade. A 
Title 1 school is given additional funding because 40% or more of their students qualify to 
receive a free and/or reduced lunch (“Improving Academic Achievement of the Disadvantaged”). 
These funds are used to enhance the students learning environment and to create an equal 
opportunity to high quality education even in the face of economic hardships. At the 
participating school, 87% of the students were eligible for a free lunch and 6 % were eligible for 
a reduced lunch. In 2014, 82% of the school’s students were African American, 13% were 
Hispanic, 3% were Caucasian, and 2% were mixed with two or more races. The Florida 
Department of Education grades schools based on data from the Florida Comprehensive 
Assessment Test (FCAT). The FCAT is designed to evaluate how well students are performing 
with respect to the state standards. The participating school received a “D” in 2013. Specifically 
in math, 44 % of the students who took the test were considered proficient. This was below the 
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state average of 57%.  
Informed Consent 
Before the study took place the PI obtained written consent from the teacher and parents 
of students in the class.  Verbal assent was individually obtained from the students in the class 
who were selected for data collection purposes.  Also, at the end of the study the PI informed all 
students who turned in a parental consent form about the social validity questionnaire, letting 
them know that it would be used to obtain their opinion on the use of response cards in the class 
and that it was completely voluntary.  All consent/assent documents and scripts were reviewed 
and approved by the institutional review board before the start of the study.  
 Teacher informed consent.  During a face-to-face meeting, the PI provided a detailed 
overview of the study.  The PI explained the purpose of the study, how the procedures were 
going to be implemented, and the support that would be given.  The PI explained the informed 
consent form during this meeting and asked the teacher to sign and date it at the bottom if they 
agreed to participate. The teacher signed the consent form at the end of the meeting.   
 Parental informed consent.  Once teacher consent was obtained the PI sent out 
informed consent documents to the parents of all the students in the class.  The consent 
document informed the parents that during their child’s specific class period a research study 
would be taking place. This document explained the different teaching methods that were going 
to be used (i.e., traditional lecture versus response cards).  Parents were given one week to look 
over the consent document.  The informed consent document had both the teacher’s and the 
principal investigator’s contact information (i.e., cell phone and email address) in case the 
parents wanted more information regarding the study.  Parental consent forms for eight students 
were received within the first 2 weeks. Out of these eight students, five target students were 
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selected based on direct observation results and the teacher’s suggestions.   
 Student assent.  After parental consent was obtained, the principal investigator obtained 
individual assent from each target student in the class.  The target students were given an age-
appropriate description of the study, informing them of the procedures that would be involved.  
This was done during the student’s computer lab class. The target students were notified that 
some students in the class would be observed throughout the next few months to see the effects 
of using whiteboards on classroom behaviors and that their participation would be completely 
voluntary.  After describing the study to the target students the PI asked each student individually 
if he or she would like to participate.  The students were given an opportunity to respond vocally, 
either “Yes” or “No,” to the principal investigators question. All target students assented to 
participate.    
 At the end of the study, the principal investigator handed out a social validity 
questionnaire to students whose parents had given consent at the onset of the study. Students 
were told that the survey given to them would be used to identify what they thought about the 
use of the white boards versus raising their hand to provide an answer to a teacher-directed 
question.  The PI informed them that the completion of the survey was voluntary. All surveys 
were collected after all students were finished.   
Materials 
During the intervention phase (i.e., response card condition) a white board, dry erase 
marker, and eraser were given to all students.  These three items were placed in a bin so that it 
would be easy to distribute. On days when white boards were used, the PI or research assistant 
passed out all the materials and placed them on the students’ desk. The PI or research assistant 
collected them before the transition to group activities or independent work time. Students were 
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instructed at the beginning of the study to keep their response card supplies at the corner of their 
desk and to only use them when instructed by the teacher.  All materials for the response card 
condition were provided by the PI and donated to the classroom at the end of the study. 
Dependent Variables and Data Collection 
Data were collected on five teacher-nominated students.   The variables measured were: 
disruptive behavior, percentage of questions answered, and accuracy of questions answered.  
Disruptive behavior was measured for one half of the selected class period and percentage and 
accuracy of questions answered were measured for the other half of the class period.  To ensure 
that each dependent variable was observed during different parts of the class, data collection 
alternated between the first and second half of the class across sessions.   
 Disruptive behavior.  During instructional time, the teacher expected students to attend 
to her by staying seated and looking at the front of the room while she reviewed the lesson for 
the day or to work on their math worksheet during independent work time. Students were 
allowed to get out of their seat to sharpen their pencil or use the restroom only after asking for 
permission from the instructor. On certain days, students participated in math activities in groups 
of two to four and rotated through different stations created by the instructor. On these days the 
student’s discussion was expected to be related to the math content. 
 From the initial interview, the teacher described disruptive behavior as not attending to 
her during the instructional time (i.e., head or eyes down or manipulating objects on desk), 
getting out of their seat without permission, and crumbling up paper throughout the class period. 
In order to verify the indirect results from the interview, the PI collected data through direct 
observation on the five teacher-nominated students. Target students needed to engage in 
disruptive behavior frequently enough for data to document their occurrence during the 
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observational window.  Behavior recording, lasting 20-30 min across 3 days, was conducted to 
develop a description of each student’s behaviors.  These descriptions were used in creating an 
operational definition for disruptive behavior.  After observations, the PI went over the observed 
behaviors with the teacher. Once reviewed, the PI confirmed with the teacher that the nominated 
students met the criteria. The operational definition for disruptive behavior is discussed below.  
 Disruptive behavior was defined as students getting out of their seat (e.g., walking around 
the classroom, using the restroom, or sharpening their pencil without permission), playing with 
objects (e.g., foam circles, domino blocks, pencils), rocking in chair, not following the teacher’s 
instructions (e.g., did not set-up a problem using manipulatives when asked, drew on their math 
worksheet instead of completing it, or did not raise their white board when instructed), talking to 
classmates without permission or during instructional time, or putting their head down on their 
desk.  
Following suggestions from Lambert et al. (2006) and Singer et al. (2013), a 5-s partial-
interval recording was used to measure disruptive behavior exhibited by target students during 
one half of the class.  When using a partial-interval recording, a behavior is recorded if it occurs 
at all within the interval.  The PI recorded data on a target student for 5-s.  During the next 5-s 
interval the PI recorded data for another student.  The order of target students being observed 
changed each day (e.g., Student 1,2,3,4 on Monday, Student 2,3,4,1 on Tuesday). An interval 
recording app called “Intervals” was downloaded onto the PI’s iPhone and was used to mark the 
end of each interval with a vibration.  During inter-observer agreement sessions both observers 
had one ear bud to listen for a beep that signaled the end of each 5-s interval.  A data recording 
sheet was used each day that observations occurred in the class (See Appendix A).  Observers 
recorded a plus (i.e., +) if the student engaged in any disruptive behavior during the interval and 
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a minus (i.e., -) if no disruptive behavior was observed.  To calculate the percentage of intervals 
with disruptions the observer counted all the plus signs and divided by the total number of 
intervals and then multiplied the answer by 100.      
 Percentage and accuracy of responding.  During the other half of the class data were 
collected on target student’s percentage and accuracy of questions answered on a checklist 
recording sheet similar to the one used in the Singer et al. (2013) study (See Appendix B).  
Observers circled the type of responding the student engaged in when the teacher asked a 
question and whether the response was correct or incorrect.  If no response was provided by the 
student the observer circled not applicable (i.e., N/A) on the accuracy data sheet.  While 
recording the percentage and accuracy of the student’s responses the observers kept track of 
when to stop recording data by attending to the time on their phone, this lasted 15 to 20 min.  
 Possible student responses included raising their hand, vocally providing the answer to 
the teacher, and writing the response on the white board.  Depending on the students’ response 
the observer circled either an “H” for hand-raising, a “V” for a vocal response, or a “T” for 
providing textual responses using their dry-erase board.  The observer circled the plus sign (i.e., 
+) for a correct response, the minus sign (i.e., -) for an incorrect response, or not applicable if no 
response was provided (i.e., N/A).  To calculate the percentage of responding for each student 
the observer counted the total number of responses (i.e., H, V, T) and divided by the total 
number of questions asked.  To calculate the accuracy of responding for each student the 
observer counted all the accurate responses (i.e., +) and divided by the total number of responses.     
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Interobserver Agreement 
In addition to the PI, one undergraduate student was trained to collect data on the 
dependent variables. This student was working on her bachelors in Psychology and had prior 
research experience on collecting data related to class-wide management strategies in an 
elementary classroom. A behavioral skills training session took place before she started 
collecting any data.  The training session began with a description of the operational definitions 
of the dependent variables and the data recording sheets.  Once the RA was competent in using 
the data sheets and understood what the dependent variables looked like, the principal 
investigator modeled the behaviors and the RA was required to score on the appropriate data 
sheet.  Having the RA score the modeled behavior gave the PI an opportunity to provide 
immediate feedback, helping the RA to identify areas that she needed to improve or ask more 
questions.  A quiz was given at the conclusion of the observer training on key components of the 
data sheets to ensure that all parts were understood before data collection began (See Appendix 
G).  The research assistant scored 100% on the quiz.   
Interobserver agreement data were collected for 33% of most sessions during the study 
except during baseline and the RC6 condition.  The observers were seated next to each other and 
they used the same timing device (i.e., iPhone App “Intervals”) when collecting data to ensure 
that the observation period was the same.  A point-by-point method was used to assess the 
agreement between observers on student’s disruptive and academic behavior (i.e., percentage and 
accuracy of responding) in each interval.  An agreement was identified as identical data recorded 
by each observer.  A disagreement was identified as any responses that were not identical to each 
other.  IOA was calculated by dividing the total number of agreements by the number of 
agreements plus disagreements and then multiplying by 100.   
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Across all conditions, IOA was calculated for 34.6% of the sessions and averaged 87% 
(range = 71- 93%) for disruptive behavior and 95% (range = 92-100%) for percentage and 
accuracy of responding. IOA was calculated for 14 % of baseline sessions. During baseline, the 
agreement was 84% for disruptive behavior and 100% for percentage and accuracy of 
responding. During the ATD baseline, IOA was calculated for 33% of sessions with an average 
agreement of 80% (range = 71-89%) for disruptions and 99% (range = 98-100%) for percentage 
and accuracy of responding. For the response card (RC)-six condition, IOA was calculated for 
29% of the sessions with an average agreement of 91% (range = 89-93%) for disruptive behavior 
and 97% (range = 93-100%) for percentage and accuracy of responding. For the RC12 condition, 
IOA was calculated for 67% of the sessions with an average agreement of 88% (range = 86-92%) 
for disruptive behavior and 91% (range = 73-100%) for percentage and accuracy of responding.  
Social Validity 
At the end of the study, a questionnaire was given to students who returned a parental 
consent form (n=6). The questionnaire consisted of two open-ended questions and five close-
ended statements with students responding using a 5-point Likert-type scale (i.e., strongly 
disagree, disagree, neutral/not sure, agree, and strongly agree).  Questions and statements were 
similar to those used in the George (2010) and Singer et al. (2013) studies (See Appendix D).  
The questions and statements measured the likeability of the response cards and the student’s 
opinions on the effectiveness of using the response cards versus raising their hand to provide 
their answer.    
 At the end of the study, the PI provided a copy of the questionnaire to the teacher.  The 
questionnaire included 6 close-ended statements and three open-ended questions.  The teacher 
responded to the close-ended statements using a 5-point Likert-type scale (i.e., strongly disagree, 
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disagree, neutral, agree, and strongly agree).  The teacher was asked to provide a brief response 
to the open-ended questions based on her experiences using the response-card procedure during 
the course of the study. The open-ended questions were developed based on questions asked in 
the Lambert et al. (2006) study as well as questions pertaining to the specific control of the 
number of questions the teacher asked during alternating conditions (see Appendix E).  The 
questions and statements measured the teacher’s opinions on the feasibility of using the response 
cards and asking the fixed number of questions, the likeability of using the response cards, and 
the effectiveness of the response cards when asking more or less questions.   
 Experimental Design 
 An alternating treatments design (ATD) was used to evaluate the effects of three different 
conditions on five students’ disruptive behavior, percentage of questions answered, and accuracy 
of questions answered.  This study began with a baseline phase, which continued as one of the 
conditions during the intervention phase.  The three different conditions throughout the study 
were the teacher’s traditional lecture format where students were asked to raise their hands (BL), 
a response card intervention where the teacher asked six questions and a response card 
intervention where the teacher asked 12 questions.  Experimental control was demonstrated 
when there was separation between the data paths for baseline and one or both of the intervention 
conditions (Cooper, Heron, & Heward, 2007).   
Procedures   
All conditions were implemented by the teacher during the math content area.  This 
subject area was selected based on reports given during the initial interview where the teacher 
identified times of the day and subjects where problem behaviors were more likely to occur.  The 
addition of the intervention conditions were expected to only affect how students responded to 
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the teacher’s questions but not the academic content for the class.  During the teacher’s 
traditional lecture students were instructed to raise their hands and wait to be called on to give a 
response.  When using response cards the students were instructed to respond to questions by 
writing responses on their white board and holding it up for the teacher to see.       
 Baseline.  During baseline (BL) the teacher was told to provide instruction using her 
typical lecture style.  A standard instructional period for this teacher involved presenting the 
academic material in a lecture format in combination with showing examples and questions on 
her interactive whiteboard. Throughout this instructional window the teacher periodically asked 
individual and class-wide questions of the class. Students were expected to raise their hand and 
only provide a response if called on or through group responding (e.g., “thumbs up or thumbs 
down”). The percentage of questions answered was observed as hand-raising during this 
condition. If an incorrect response was given by the student the teacher delivered individualized 
feedback.  During this condition the PI kept track of the number of class-wide questions the 
teacher asked to discuss with her before the start of the intervention conditions.  
 Teacher training for response cards.  Following BL the PI scheduled a time to meet with 
the teacher after class to provide a brief training on how to implement the response-card 
intervention.  Behavioral skills training (BST) was used by the PI to train the teacher to use the 
response cards.  First, the PI provided the teacher with detailed instructions as well as a copy of 
the treatment integrity recording sheet so that the teacher could see a breakdown of all the steps.  
Steps were selected based on the procedures used in past response card studies (Armendariz & 
Umbreit, 1999; Duchaine, Green, & Jolivette, 2011; Lambert et al., 2006).  These steps were: 1) 
presentation of the question to the class followed by a verbal prompt to write responses on their 
white board (e.g., “Please write the answer on your white board”); 2) a sufficient amount of wait 
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time to provide students an opportunity to write their responses; 3) a verbal prompt from the 
teacher requesting the students to present their responses (e.g., “Okay when I count down to one 
everyone show me your cards. 3,2,1 show me your answer!”); 4) a quick scan of all the students 
responses and providing the appropriate feedback (i.e., if more than four  students made an 
incorrect response provide corrective feedback to the group, “I see that some of you wrote X as 
the answer but the answer is actually Y” or if fewer than four students made an incorrect answer 
then just provide the correct response); 5) provide praise for correct responses and for the class 
appropriately using the white boards and a verbal prompt to put their boards away or to erase 
their answers so that they are ready for the next question.  Next, the PI modeled the steps for the 
teacher.  Finally, the teacher was asked to rehearse the skills just demonstrated, giving the PI an 
opportunity to provide feedback as needed.  If students did not use the white boards 
appropriately the teacher was instructed to provide a clear warning and then demonstrate how to 
appropriately use the white board (i.e., “This is how we should use the white board”).  If 
subsequent misuse of the white board were to occur, the teacher was expected to remove the 
white board until the student was no longer misbehaving. Throughout the duration of the study 
there was only one instance where the teacher had to provide a warning to a student and the 
student followed through with the teacher’s instruction immediately.     
 Student training for response cards.  Following BL the PI used BST to teach all the 
students in the class how to answer questions using their white boards.   The training was done 
during the last 15 min of the period prior to math. The PI provided the students with instructions 
to use the white boards and then modeled the response.  Students were instructed to write their 
answers on their white boards following the presentation of a question, show their answer when 
the teacher provided a verbal cue, and erase their response once the teacher said to put their 
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boards away.  The PI modeled the correct and incorrect responses when using white boards in 
class.  The PI then asked the class a question and provided the students with a chance to rehearse 
responding with the white boards.  Group feedback was given as needed.     
 Response cards.  Prior to the class period, the teacher developed the required number of 
questions to be asked during intervention conditions. During the RC conditions, the PI or the 
research assistant handed out response card materials (i.e., white board, marker, and eraser) at 
the beginning of the class period.  During these conditions the teacher engaged in the steps 
taught during BST when asking students a question. Questions were expected to require brief 
responses for students to provide on their white boards.  
 Response card - six.  Prior to the start of class the teacher prepared six questions to ask 
during the class period.  Students were required to answer questions using their white boards 
during this condition.  The teacher followed the steps taught during BST when presenting a 
question to the students.  Also, the teacher kept track of the number of questions asked during 
this condition to ensure that only six questions were presented to the class.   
 Response card - 12.  This condition followed the same format as the response card -six 
condition.  However, in this condition the teacher prepared 12 questions prior to the start of class 
to present to her students.     
Treatment Integrity   
Treatment integrity (TI) was assessed to determine if the teacher was accurately 
implementing the intervention procedures.  If TI fell below 100% the PI provided corrective 
feedback to the teacher on the steps missed.  A checklist was used for data recording to identify 
whether each step was completed (See Appendix C).  TI was calculated by dividing the number 
of correct steps by the total number of steps and then multiplying by 100 to obtain a percentage.  
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Also, the teacher was required to keep track of the number of questions asked for each condition 
to ensure that the fixed number of questions was asked for that day (See Appendix F). 
The principal investigator and the research assistant assessed TI for 100% of the 
intervention sessions (n = 12). Treatment Integrity averaged 98% across all sessions with a range 
of 75-100%. Throughout the study, the teacher only had three sessions where TI fell below 
100%. The missed steps during these sessions included: not prompting the students to raise their 
boards, providing an extended amount of time for students to write answers on their board, and 
not reaching the required number of questions during the RC12 condition. After these sessions, 
the PI provided feedback to the teacher on the steps missed. This feedback included reviewing 
the steps in the integrity checklist and looking over the selected questions for that class to make 
sure they were appropriate for students to respond to while using the white boards.  
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Chapter Three: Results 
Percentage of Disruptive Behavior 
The results for each student’s percentage of disruptions are shown in the top panels of 
Figures 1-5.  During baseline, the percentage of intervals with disruptions for all five students 
had a wide range, from 8-89%. The mean percentage of intervals with disruptions across all 
students during baseline was 42% (range = 21-59%). Once the intervention was implemented, 
conditions were alternated between BL, RC6, and RC12. The mean percentage of intervals with 
disruptions in the ATD baseline remained the same as the prior baseline condition at 42% (range 
= 30-69%). During the RC6 condition, the mean percentage of disruptions was 17% (range = 10-
42%). During the RC12 condition, the mean percentage during this condition was 15% (range = 
10-22%).   
For Wes the mean percentage of intervals of disruptive behavior was 21% in the initial 
baseline, 32% in the ATD baseline, 10% in RC6, and 11% in RC12 (see figure 1, top panel). 
Except for two baseline data points, there was clear separation between baseline and the two RC 
conditions but no separation between the two RC conditions.  
For Ricky, the mean percentage of intervals of disruptive behavior was 36% in the initial 
baseline, 30% in the ATD baseline, 10% in RC6, and 11% in RC12 (see figure 2, top panel). 
There was clear separation between baseline and the two RC conditions during most of the ATD 
evaluation. However, near the end of the phase, disruptive behavior increased to baseline levels 
during RC12.  
For Maynard, the mean percentage of intervals of disruptive behavior was 55% in the 
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initial baseline, 39% in the ATD baseline, 13% in RC6, and 22% in RC12 (see figure 3, top 
panel). During the ATD evaluation there was a clear separation between baseline and the two RC 
conditions with the exception of one data point at the start of the phase. While a lower mean 
percentage of disruptions was observed during the RC6 condition, the RC 12 condition had a 
decreasing trend and there was no separation between the two RC conditions by the end of the 
phase.  
For Danny, the mean percentage of intervals of disruptive behavior was 40% in the initial 
baseline, 36% in the ATD baseline, 10% in RC6, and 10% in RC12 (see figure 4, top panel). 
Fewer opportunities to evaluate the conditions were available for Danny because of frequent 
absences. Also, he was switched into another classroom half-way through the study. Based on 
the data collected, there was a clear separation between baseline and response card conditions 
but no separation between the intervention conditions.  
For Trent, the mean percentage of intervals of disruptive behavior was 59% in the initial 
baseline, 69% in the ATD baseline, 42% in RC6, and 20% in RC12 (see figure 5, top panel). 
With the exception of two data points during baseline, there was clear separation between all 
conditions with RC 12 producing the greatest decrease in disruptive behavior.  
Percentage and Accuracy of Responding 
In addition to percentage of disruptions, each student’s percentage of questions answered 
was observed. These data are reflected in the bottom panel for the individual student data in 
Figures 1-5. During baseline, the mean percentage of responding was 14% (range = 0-36%). 
During the ATD baseline, levels increased slightly but were still at low levels with a mean of 
21% (range = 0-35%) of responding by the teacher-nominated students. A substantial increase in 
percentage of questions answered was seen when response card conditions were implemented. 
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During the RC6 condition, the mean percentage of responding increased to 73% (range = 45-
89%). During the RC12 condition, the mean percentage of responding increased to 78% (range = 
7-99%).  
For Wes, the mean percentage of questions answered was 35% in the initial baseline, 
24% in the ATD baseline, 76% in RC6, and 75% in RC12 (see figure 1, bottom panel). Although 
the data were variable throughout the study, percentage of questions answered was higher during 
the RC conditions.  There was no clear separation between the two RC conditions.   
For Ricky, the mean percentage of questions answered was 16% in the initial baseline, 
35% in the ATD baseline, 89% in RC6, and 99% in RC12 (see figure 2, bottom panel). There 
was a clear separation between baseline and the RC 12 conditions during the ATD evaluation. 
There was separation between baseline and RC6, with one overlapping data point in the phase. 
Ricky answered a consistently high percentage of questions in the RC 12 condition.  
For Maynard, the mean percentage of questions answered was 7% in the initial baseline, 
24% in the ATD baseline, 80% in RC6, and 70% in RC12 (see figure 3, bottom panel).  There 
was a substantial increase in responding by the student during RC conditions, with one zero data 
point in the RC12 condition. During most of the ATD evaluation there was a clear separation 
between baseline and the two RC conditions with no separation between the RC conditions.  
For Danny, the mean percentage of questions answered was 5% in the initial baseline, 
23% in the ATD baseline, 64% in RC6, and 84% in RC12 (see figure 4, bottom panel). There 
was clear separation between baseline and the RC 12 condition during the ATD evaluation. Also, 
there was overlap between baseline and one of the four data points in the RC6 condition. 
For Trent, the mean percentage of questions answered was 0% in the initial baseline, 0% 
in the ATD baseline, 45% in RC6, and 63% in RC12 (see figure 5, bottom panel). There was 
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clear separation between baseline and the RC12 condition during the ATD evaluation. However, 
there was less separation between the baseline and RC6 condition. 
The accuracy of responding was calculated during response card conditions. The means 
across the intervention conditions showed that accuracy was at higher levels during the RC12 
(RC6 mean = 66%, and RC12 mean = 80%).  
Social Validity  
 The results from the students’ responses to the close-ended statements, scored on a scale 
of 1 to 5 (1= strongly disagree and 5=strongly agree), are listed below. For the statement “I liked 
using the white boards to answer questions during class,” the average response was 4.7.  For the 
statement “I would like to use white boards in my other classes,” the average response was 3.7. 
For the statement “I listened to the teacher more when we used white boards during class,” the 
average response was 4.3. For the statement “The class was fun when we used white boards,” the 
average response was 4.7. Overall, the students liked using the whiteboards, felt like they 
listened more to the teacher when she used the white boards in class, and had fun when 
answering questions with the white boards.  
 Out of the six surveys collected, 50% of the students preferred using the response cards to 
answer questions while the other half preferred raising their hand. In two open-ended questions, 
the students were asked to identify what they liked the most and the least when using response 
cards. When asked what they liked the most, they identified that they liked the colored markers, 
answering the questions, and getting to write out their answers. For what they liked the least, 
67% said that they disliked when the markers ran out of ink.  
 The results from the teacher’s responses to the close-ended statements, scored on a scale 
of 1 to 5 (1= strongly disagree and 5=strongly agree), are listed below. For the statement “The 
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procedures used in this classroom were easy to use,” the teacher’s rating was a 4. For the 
statement “I will continue to use response cards in my classroom during the same class period,” 
the teacher’s rating was a 4. For the statement “I will use response cards in the other classes I 
teach,” the teacher’s rating was a 3. For the statement “The students attended to the lecture more 
when I used response cards than during my traditional lecture,” the teacher’s rating was a 4. For 
the statement “While using response cards, when I asked more questions the students seemed 
more engaged during the lecture,” the teacher’s rating was a 4. For the statement “While using 
response cards, when I asked less questions the students seemed more engaged or levels of 
attending seemed similar to when I asked more questions during the lecture,” the teacher’s rating 
was a 3.  
 Based on the ratings, the teacher felt that the procedures used during this study were easy 
to use and that the students seemed more engaged during the lecture when she asked more 
questions. In addition, the teacher agreed that she would likely continue to use the white boards 
in her classroom during the same class period. However, the teacher was neutral about whether 
she would use the white boards in other classes and whether she noticed a difference in the 
student’s behavior when she asked fewer questions.  
 Three open-ended questions were asked to give the teacher an opportunity to share her 
opinions on carrying out the response-card procedures and the feasibility of asking the fixed 
number of questions. The teacher identified the best part of using the response cards as “more 
engagement in the class.” When asked about the worst part of using response cards, the teacher 
replied, “sometimes getting all the questions in was hard.” When asked about the level of 
difficulty in reaching the fixed number of questions across RC sessions, the teacher replied, 
“Yes, depending on the concept we were learning at that time.” Overall, the teacher seemed to 
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enjoy using the response cards in her class. However, meeting the fixed number of questions 
during response card sessions was considered slightly difficult depending on the content area 
being taught.  
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Figure 1. Percentage of intervals observed with disruptions and percentage of questions answered 
for Wes. The top panel represents the percentage of disruptions, per one-half of the session (i.e., 5 
sec intervals throughout a 15 min observation window) across all conditions. The second panel 
represents the percentage of questions answered (hand raise, verbal, textual response), for the 
alternate half of the session (i.e., 15 min observation window).  
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Figure 2. Percentage of intervals observed with disruptions and percentage of questions answered for 
Ricky. The top panel represents the percentage of disruptions, per one-half of the session (i.e., 5 sec 
intervals throughout a 15 min observation window) across all conditions. The second panel 
represents the percentage of questions answered (hand raise, verbal, textual response), for the 
alternate half of the session (i.e., 15 min observation window).  
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Figure 3. Percentage of intervals observed with disruptions and percentage of questions answered 
for Maynard. The top panel represents the percentage of disruptions, per one-half of the session 
(i.e., 5 sec intervals throughout a 15 min observation window) across all conditions. The second 
panel represents the percentage of questions answered (hand raise, verbal, textual response), for 
the alternate half of the session (i.e., 15 min observation window).  
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Figure 4. Percentage of intervals observed with disruptions and percentage of questions answered for 
Danny. The top panel represents the percentage of disruptions, per one-half of the session (i.e., 5 sec 
intervals throughout a 15 min observation window) across all conditions. The second panel 
represents the percentage of questions answered (hand raise, verbal, textual response), for the 
alternate half of the session (i.e., 15 min observation window).  
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Figure 5. Percentage of intervals observed with disruptions and percentage of questions answered for 
Trent. The top panel represents the percentage of disruptions, per one-half of the session (i.e., 5 sec 
intervals throughout a 15 min observation window) across all conditions. The second panel 
represents the percentage of questions answered (hand raise, verbal, textual response), for the 
alternate half of the session (i.e., 15 min observation window).  
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Chapter Four: Discussion and Limitations 
The purpose of the current study was to evaluate the effects of implementing response 
cards on disruptive behavior, percentage of questions answered, and accuracy of questions 
answered while alternating the number of class-wide teacher-directed questions per condition. 
Results showed that during intervention conditions there was a decrease in disruptions as well as 
an increase in the percentage of responding across all students. However, there was little 
difference between RC6 and RC12 conditions. The data on accuracy of the students’ responses 
were variable. There was little difference between the BL and RC6 conditions in accuracy, 
however there was an observed increase for the RC12 conditions (BL mean = 61%, RC6 mean = 
66%, and RC12 mean = 80%). In addition, social validity measures showed that the students 
enjoyed using the response cards and liked using them to write their answers over raising their 
hand to the class-wide questions. Also, the teacher found the response cards to be effective, 
noticing a difference in the students’ disruptions and responding when she asked more questions 
(i.e., RC12).  
Although other researchers have anecdotally reported on the number of questions asked 
(Christle & Schuster, 2003; Munro & Stephenson , 2009), only one study to date has held the 
teacher-directed questions at a fixed  number (Singer et al., 2013).  The current research study 
sought to extend the literature by controlling a teacher-related variable (i.e., holding the number 
of class-wide questions constant) while students responded by using the response cards. During 
baseline, the instructor asked on average three class-wide questions per one half of a 30-min 
class. During the ATD baseline, the questions asked during one half of the 30-min class 
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increased slightly to an average of five questions. During response card conditions, there was 
high treatment fidelity (i.e., 97%) when asking six and 12 questions. The teacher’s social validity 
responses indicated that she did observe a difference between the two response card conditions; 
with more student engagement during the 12-question condition (the data showed that there was 
no difference in disruptive behavior between RC6 and RC12 for four of the five students). 
However, the teacher considered asking the 12 questions within the allotted class period difficult 
and said it was “hard to reach.”  
The difficulty in asking 12 questions while using the response cards could be due to the 
types of questions that were being asked. Although support in developing the questions was 
offered by the PI, the teacher created the questions on her own. An analysis of the types of 
questions asked wasn’t conducted during this study. Anecdotally, the level of difficulty across 
sessions was the same. However, the questions were usually in the form of a word problem 
relevant to the material being taught. After the first few response card sessions, when difficulty 
was reported from the teacher, the PI informed the teacher to break one word problem into 
multiple response opportunities for the students (i.e., breaking the answers into 3 parts for one 
word problem). This seemed to alleviate the difficulty in reaching 12 questions for subsequent 
sessions. Future research could conduct a more in depth analysis of the types of questions asked 
when using response cards. For example, in the current study if the teacher would have asked 
short and concise questions more often than word problems would the results have shown similar 
or differing effects on the student’s behaviors? 
One limitation to this study was the variability within the daily structure of the classroom. 
One example of this variability was the presence of a math aid for Danny (Figure 4) who assisted 
him during the math class; she was only present for four of the sessions (sessions 6, 10, 13, 14). 
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This math aid was provided as additional support to help keep him on-task. The presence of the 
math aid did not seem to impact his disruptive behavior in a positive or negative way but could 
have been a reason for the variability in his percentage of responding (i.e., he received an 
additional prompt to show his board). Another example of the variability in the daily structure of 
the classroom was the numerous math activities the teacher incorporated that utilized a group 
structure (e.g., students rotated in groups to different work stations to complete math worksheets 
together).  The teacher requested that response cards not be implemented during these sessions 
since she did not plan on asking class-wide questions during these activities. This reduced the 
average number of sessions implemented per week to one or two, spacing out the conditions 
multiple days apart from each other. Lastly, when the students returned from Christmas break the 
teacher rearranged the classroom into a horseshoe arrangement. Although, at first this was 
thought to have an impact on the students’ performance, there was little to no change in the 
student’s data at the time of the seating change.  
Another limitation was the lack of an additional prompt if students did not follow through 
with instructions and show their white boards. Although this teacher completed all the steps in 
the treatment integrity checklist for most of the intervention sessions, some of the students still 
did not raise their boards for many of the questions during some sessions. An additional step or 
rule should be added in future response-card studies to prepare the teacher for students’ non-
compliance with raising their boards. The teacher should be trained to prompt again or provide 
consequences if multiple students or the same students do not raise their boards after the initial 
prompt. In this study, noncompliance with board-raising was observed in three different sessions 
with some of the teacher-nominated students. This non-compliance is reflected in their 
percentage of responding data, with low percentages for those sessions.  
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These data provide additional support for the effectiveness of using response cards as a 
class-wide intervention to decrease disruptions while increasing a student’s percentage of 
responding. Overall, levels for both disruptions and percentage of responding remained similar 
between the two response card conditions, with a noticeable difference between response card 
conditions in one student’s behavior (Trent, see Figure 5). The average percentage of student 
disruptions during the RC6 condition was 17% and during the RC12 condition was 15%. There 
was a greater difference between the response card conditions with regards to the average 
percentage of responding. The average percentage of responding during the RC6 condition was 
73% and during the RC12 condition was 78%. This slight increase in the percentage of 
responding could have been a result of the teacher providing twice the number of opportunities 
for students to respond.  
 The results of this study show that using response cards is an effective way to decrease 
disruptive behavior and increase percentage of responding in a classroom setting. More 
specifically, asking class-wide questions to be answered on white boards results in a greater 
number of opportunities for students to respond resulting in fewer opportunities to engage in 
disruptive behavior. However, asking six questions throughout the class was more feasible than 
asking 12 questions based on the teacher’s social validity responses and anecdotal data. Because 
there was little difference in disruptive behavior between the six-question and 12-question 
conditions, with both decreasing the behavior well below baseline levels, this study suggests that 
asking fewer questions may be preferred. The implication is that the less effortful and more 
acceptable procedure (fewer questions) can be used in the classroom with equal results to the 
more effortful and less acceptable procedure (more questions). More research is needed to 
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replicate this study with a greater range of ages, subjects, and types of classrooms to establish the 
robustness of the finding.  
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